Histone carbonylation occurs in proliferating cells.
Chromatin is a dynamic structure formed mainly by DNA and histones, and chemical modifications on these elements regulate its compaction. Histone posttranslational modifications (PTMs) have a direct impact on chromatin conformation, controlling important cellular events such as cell proliferation and differentiation. Redox-related posttranslational modifications may have important effects on chromatin structure and function, offering a new intriguing area of research termed "redox epigenetics." Little is known about histone carbonylation, a PTM that may be related to modifications in the cellular redox environment. The aim of our study was to determine the carbonylation of the various histones during cell proliferation, a moment in cell life during which important redox changes take place. Here, we describe changes in histone carbonylation during cell proliferation in NIH3T3 fibroblasts. In addition, we have studied the variations of poly(ADP-ribosyl)ation and phospho-H2AX at the same time, because both modifications are related to DNA damage responses. High levels of carbonylation on specific histones (H1, H1(0), and H3.1 dimers) were found when cells were in an active phase of DNA synthesis. The modification decreased when nuclear proteasome activity was activated. However, these results did not correlate completely with poly(ADP-ribosyl)ation and phospho-H2AX levels. Therefore, histone carbonylation may represent a specific event during cell proliferation. We describe a new methodology named oxy-2D-TAU Western blot that allowed us to separate and analyze the carbonylation patterns of the histone variants. In addition we offer a new role for histone carbonylation and its implication in redox epigenetics. Our results suggest that histone carbonylation is involved in histone detoxification during DNA synthesis.